Transgenic expression of testis-specific poly(A) polymerase TPAP in wild-type and TPAP-deficient mice.
We have previously identified a testis-specific poly(A) polymerase, TPAP (PAPbeta), involved in poly(A) tail extension of specific mRNAs in the cytoplasm of round spermatids. Targeted disruption of the mouse TPAP gene resulted in the arrest of spermiogenesis due to reduced expression of haploid-specific genes required for morphogenesis of germ cells. To further elucidate the role(s) of TPAP in spermatogenesis, transgenic mice expressing an exogenous TPAP transgene on wild-type and TPAP-deficient backgrounds were generated and characterized. The transgenic mice overexpressing TPAP exhibited normal spermatogenesis and fertility. The sizes of some transcription factor mRNAs as the substrates of TPAP were also unaffected. Transgenic expression of the TPAP gene in the TPAP-deficient mice complemented both the incomplete elongation of the poly(A) tails of specific transcription factor mRNAs, and reduced expression of haploid-specific genes, resulting in the resumption of normal spermiogenesis. These data conclusively show that spermatogenesis requires the cytoplasmic elongation of the mRNA poly(A) tails catalyzed by TPAP, and imply the presence of a regulatory mechanism(s) defining the extent of the cytoplasmic mRNA polyadenylation.